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The problem of unsynchronized PDP contexts is explained in tdoc N1-001364. The case 'MS has less PDP contexts in state active then network' is the most likly case and is resolved by CR269r2 (tdoc N1-001406) which needs changes in 25.331 and 25.413 (still to be done).
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The usage of Service Request message for resolving the situation has some advantages:

· less signalling messages over air interface and within network 

· possibility to enhance it easily to a backward compatible solution for selective re-establishment

· no involment of RR-layer to resolve SM issues

· Service Request handles already SM issues via Service Type 'data' and 'paging response'
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4.7.13
Service Request procedure (UMTS only)

The purpose of this procedure is to transfer the PMM mode from PMM-IDLE to PMM-CONNECTED mode, and/or to assign radio access bearer in case of PDP contexts are activated without radio access bearer assigned. In latter case, the PMM mode may be PMM-IDLE mode or may alternatively be the PMM-CONNECTED mode if the MS requires radio access bearer re-establishment. This procedure is used for;

-
 the initiation of  CM layer service (e.g. SM or SMS) procedure from the MS in PMM-IDLE mode.

-
 the network to transfer down link signalling,

-
 uplink (in PMM-IDLE or PMM CONNECTED) and downlink (only in PMM-IDLE) user data.

For downlink transfer of signalling or user data in PMM-IDLE mode, the trigger is given from the network by the paging request procedure, which is out of scope of this specification. 

For pending downlink user data in PMM-CONNECTED mode, the re-establishment of radio access bearers for all active PDP contexts is done without paging.

Service type can take either of the following values, "signalling", "data" or "paging response". Each of the values shall be selected according to the criteria to initiate the Service request procedure.

The criteria to invoke the Service request procedure are when;

a)
the MS has any signalling message (e.g. for SM or SMS), that requires security protection, to be sent to the network in PMM-IDLE mode (i.e., no secure PS signalling connection has been established). In this case, the service type shall be set to "signalling".

b)
the MS, either in PMM-IDLE or PMM-CONNECTED mode, has pending user data to be sent and no radio access bearer is established for the corresponding PDP context. The procedure is initiated by an indication from the lower layers (see 3GPP TS 24.007). In this case, the service type shall be set to "data".

c)
the MS receives a paging request for PS domain from the network in PMM-IDLE mode. In this case, the service type shall be set to "paging response".

After completion of a Service request procedure, the pending service is resumed and uses then the connection established by the procedure. If the service type is indicating "data", then the radio access bearers for all the activated PDP contexts are re-established. The selective re-assignment capability is not supported for the simplicity of the function. 




4.7.13.1
Service Request procedure initiation

The MS initiates the Service request procedure by sending a SERVICE REQUEST message. The timer T3317 shall be started after the SERVICE REQUEST message has been sent and state GMM-SERVICE-REQUEST-INITIATED is entered. The message SERVICE REQUEST shall contain the P-TMSI and the Service type shall indicate either data, signalling or paging response.

If the Service Type indicates "data", "signalling" or "paging response", the MS shall include the PDP context status information element. The MS shall indicate the status of each possible PDP contexts.  
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4.7.13.6
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
Lower layer failure 


If a low layer failure occurs before the security mode control procedure is completed, a SERVICE ACCEPT or SERVICE REJECT message has been sent to the MS, the network enters/stays in PMM-IDLE.

b)
Protocol error


If the SERVICE REQUEST message is received with a protocol error, the network shall return a SERVICE REJECT message with one of the following reject causes: 

#96:
Mandatory information element error;

#99:
Information element non-existent or not implemented;

#100:
Conditional IE error;

#111:
Protocol error, unspecified.


The network stays in PMM-IDLE mode.

c.)
More than one SERVICE REQUEST received and the procedure has not been completed (i.e., the security mode control procedure has not been completed or SERVICE ACCEPT, SERVICE REJECT message has not been sent),

-
If one or more of the information elements in the SERVICE REQUEST message differs from the ones received within the previous SERVICE REQUEST message, the previously initiated Service request procedure shall be aborted and the new Service request procedure shall be progressed ; 

-
If the information elements do not differ, then the network shall continue with the previous Service request procedure and shall not treat any further this SERVICE REQUEST message. 

d)
ATTACH REQUEST received before the security mode control procedure has been completed or an SERVICE ACCEPT or an SERVICE REJECT message has been sent.


If an ATTACH REQUEST message is received and the security mode control procedure has not been completed or an SERVICE ACCEPT or an SERVICE REJECT message has not been sent, the network may initiate the GMM common procedures, e.g. the GMM authentication and ciphering procedure. The network may e.g. after a succesful  GMM authentication and ciphering procedure execution, abort the Service request procedure, the GMM context and PDP contexts, if any, are deleted and the new ATTACH REQUEST is progressed. 

e)
ROUTING AREA UPDATE REQUEST message received before the security mode control procedure has been completed or an SERVICE ACCEPT or an SERVICE REJECT message has been sent


If an ROUTING AREA UPDATE REQUEST message is received and the security mode control procedure has not been completed or an SERVICE ACCEPT or an SERVICE REJECT message has not been sent, the network may initiate the GMM common procedures, e.g. the GMM authentication and ciphering procedure. The network may e.g. after a successful GMM authentication and ciphering procedure execution, abort the Service request procedure and progress the routing area update procedure. 

f)
If the Service Type indicates ‘data’ and the network fails to re-establish some or all RAB(s) then the SGSN may determines if PDP Context Modification or PDP Context Deactivation should be initiated.
The appropriate action depends on the QoS profile of the PDP Context and is an operator choice. 


g)
If the Service Type indicates "data", "signalling" or "paging response" and the MS did include the PDP context status information element in SERVICE REQUEST message, then the network shall deactivate all those PDP contexts locally(without peer to peer signalling between the SM entities in the MS and the network), which are active on the network side but are indicated as not active on MS side in the PDP context status information element.
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9.4.20
Service Request (UMTS only)
This message is sent by the MS to transfer to establish logical association between the MS and the network. See table 9.4.20/3GPP TS 24.008.

Message type:
Service Request
Significance:

dual

Direction:


MS to network

Table 9.4.20/3GPP TS 24.008: Contents of Service Request message content

IEI
Information Element
Type/Reference
Presence
Format
Length


Protocol discriminator
Protocol discriminator

10.2
M
V
1/2


Skip indicator
Skip indicator

10.3.1
M
V
1/2


Service Request
Message type

10.4
M
V
1


Ciphering key sequence number
Ciphering key sequence number 

10.5.1.2
M
V
1/2


Service type
Service type

10.5.5.20
M
V
1/2


P-TMSI 
Mobile station identity

10.5.1.4
M
LV
6

31
PDP context status
PDP context status
10.5.5.21
O
TLV
4

9.4.20.1
PDP context status

This IE shall be included if Service Type is set to "data", "signalling" or "paging response". The MS shall indicate the status (active or inactive) of all PDP contexts identified by NSAPI.  All PDP contexts whose status is not inactive shall be marked as active.
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10.5.5.21
PDP context status
The purpose of the IE 'PDP context status'  is to indicate all active PDP-Contexts which can be identified by NSAPI. All PDP contexts whose status is not inactive shall be marked as active.

The PDP context status is a type 4 information element with 4 octets length.

The PDP context status information element is coded as shown in figure 10.5.X/TS 24.008 and table 10.5.X/TS 24.008.


8     7    6     5     4     3
2
1



PDP context status IEI
octet 1


Length of PDP context status contents
Octet 2


NSAPI

(7)
NSAPI

(6)
NSAPI

(5)
NSAPI

(4)
NSAPI

(3)
NSAPI

(2)
NSAPI

(1)
NSAPI

(0)
octet 3


NSAPI

(15)
NSAPI

(14)
NSAPI

(13)
NSAPI

(12)
NSAPI

(11)
NSAPI

(10)
NSAPI

(9)
NSAPI

(8)
octet 4

Figure 10.5.X/TS 24.008 PDP context status information element

Table 10.5.X/TS 24.008: PDP context status information element

NSAPI(x) shall be coded as follows:
NSAPI(4) - NSAPI(0) are coded as '00000' and shall be treated as spare in this version of the protocol.
NSAPI(5-15): 

       1           indicates that the corresponding PDP-Context is active.

       0           indicates that the corresponding PDP-Context is inactive.
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